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DECLARATION OF DAVID SCHARP, M.D. 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
Dear Sir: 

1 . I, David Scharp, M.D., am Chief Scientific Officer of Novocell, Inc. At Novocell, 
I am actively engaged in research related to development of treatment of diabetes using 
encapsulated insulin-producing cells. 

2. Novocell, Inc. is a mid-stage biopharmaceutical company developing a unique 
encapsulated cell implantation technology for the treatment of diabetes and other serious diseases 
and disorders. The inventor of the above-captioned application is the president of Novocell. 
Novocell has an option to license the technology disclosed and claimed in the present 
application. 

3. I have over 30 years of experience working in the area of cell biology. A copy of 
my C.V. is attached as Exhibit A. 

4. Working with the sole inventor of the present application, Paul P. Latta, and 
others, I carried out experiments to evaluate the efficacy of prevention of diabetes using 
encapsulated islet cells, as described in the specification of the present application. 

5. To evaluate the efficacy of these techniques, I developed a protocol for prevention 
of diabetes in NOD mice using encapsulated murine islets. The objective was to implant 
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encapsulated C57B6 islets into diabetes prone NOD mice at different doses, and at different 
times, prior to the normal onset of spontaneous diabetes, to see if immune destruction of NOD 
mouse islets could be prevented. 

6. For purposes of the experiments described herein a mouse is defined as being 
diabetic when its blood glucose level was >250 mg/dl on three consecutive occasions. Typically, 
spontaneous autoimmune diabetes has developed in 80% of NOD mice by 1 12 - 140 days of age. 

7. Islets from mouse strain C57B6 were encapsulated by PEG conformal coating as 
described in U.S. Patent No. 5,529,914. This patent was incorporated by reference into the 
specification of the application captioned above at page 13, line 15. The conformally-coated 
islets were implanted by intraperitoneal injection into NOD mice. C57B6 islets contain an MHC 
mismatch to the NOD strain. Thus, in the absence of conformal coating, rejection of the islets 
would be expected. 

8. NOD mice were divided into groups with two different variables: (a) time of 
implant of encapsulated islets (4, 8 or 12 weeks of age) and (b) dose of islets (untreated controls 
and 50, 100 or 150 encapsulated islets). The mice were followed for 250 days. 

9. The results are shown in the attached figures. The figures show bar graphs for the 
10 treated mice and 3 untreated mice assigned to each time of implantation group. Mice that 
remained diabetes-free after 250 days are shown with red bars. One mouse treated with 100 islet 
equivalents (IEQ) at 12 weeks of age remained diabetes-free until 249 days of age, and is 
therefore shown with a blue bar. 

10. It can be seen that all 9 of the untreated controls developed diabetes prior to 200 
days. In contrast, many of the mice treated with encapsulated islets remained diabetes-free after 
250 days. In particular, 6 out of the 10 mice treated with encapsulated islets at 4 weeks of age; 5 
out of the 10 mice treated with encapsulated islets at 6 weeks of age; and 3 out of the 10 mice 
treated with encapsulated islets at 8 weeks of age remained diabetes-free. The diabetes-free 
mice were followed for an additional 50 days, and many of these mice were still diabetes-free at 
age 300 days. 

1 1 . The foregoing results demonstrate that Type I diabetes in a mammal predisposed 
to develop diabetes can be prevented by implanting insulin-producing cells that are encapsulated 
in a biologically-compatible membrane, when administered to the mammal prior to clinical onset 
of Type I diabetes. 
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12. These series of experiments, and the knowledge of one skilled in the art, 
demonstrate what is important in developing a method to alter the autoimmunity to prevent 
ongoing destruction of affected tissues. 

13. It is important that the cells are encapsulated, but not the method of encapsulation 
[macrodevice or microdevice, or macroencapsulation, microencapsulation, microcapsules or 
conformal coating] or the material used for encapsulation [alginate, PEG, PEG/alginate, agarose, 
or any of numerous other materials]. It is the physical barrier surrounding the cells that allows 
the nutrients and oxygen to enter the cell and the antigens from the encapsulated cells to enter the 
blood, while at the same time the physical barrier prevents the immune system from killing the 
cells producing the immunological response. Additionally, the encapsulation allows the 
continuous, chronic release of antigens from the cells to effect the correct response from the 
immune system to stop the autoimmune destruction. 

14. It is important, in relation to the onset of the autoimmune disease, when and how 
many encapsulated cells are transplanted into the animal, but not where the transplantation site is 
located in the body. I believe it is the timing of transplantation and amount of cells that stops the 
autoimmune destruction, and not whether the transplantation site is subcutaneous, intramuscular, 
intraorgan, arterial/venous vascularity of an organ, cerebro-spinal fluid, or lymphatic fluid, since 
all allow interaction between the encapsulated cells and the immune system. 

15. It is important that the cells, which are encapsulated, release antigens specific to 
the autoimmune response against which the autoimmune destruction is focused, but not that the 
cells be a specific type or from a specific organ. 

16. It is important that it is an autoimmune disease for which immune protection is 
sought, but not the specific autoimmune disease since there is a common mechanism by which 
protection from autoimmune destruction is developed in the body. 

17. The method of preventing autoimmune destruction by the chronic exposure of the 
mammal to antigens, which elicit an autoimmune response, that are continuously released from 
the encapsulated cells takes advantage of two important regulatory functions in the immune 
system to determine "self and "non-self. The invention induces a self tolerance using the 
body's natural "self-tolerance" mechanism. Autoimmune diseases are caused by a breakdown in 
the normal self recognition process of the immune system. Correcting this breakdown, well 
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before serious damage is done to the body alleviates the autoimmune disease and prevents the 
eventual tissue damage. 

18. The critical aspect of the invention is correcting this breakdown after it has begun 
but prior to irreversible damage has occurred, and thus promoting the re-establishment of self 
acceptance to the antigen. 

19. An autoimmune disease is not, per se y a disease in the classical sense caused by 
bacteria or viri. Autoimmunity is defined as breakdown of mechanisms responsible for self 
tolerance and induction of an immune response against components of the self. The immune 
system incorrectly identifies self proteins as foreign and mounts an attack against the body's 
tissue. Left unchecked, the immune response continues to accelerate until it destroys the tissue 
releasing the antigen and causes serious metabolic problems or death. Both antibodies and 
effector T cells can be involved in the damage in autoimmune diseases. 

20. The exact etiology of autoimmune diseases is not known. However, various 
theories have been offered. These include sequestered antigen, escape of auto-reactive clones, 
loss of suppressor cells, cross reactive antigens including exogenous antigens (pathogens) and 
altered self antigens (chemical and viral infections). Some of these may also be on a background 
of gene expression that makes the destruction easier. 

21 . Although the agent that causes the immune system to make the initial error in the 
recognition of self and begins the onset of the autoimmune disease may be different for each 
syndrome, the mechanisms of the immune system in the body are the same. Therefore, a method 
which reverses the unchecked immune response and re-establishes tolerance to "self, will have 
an universal effectiveness on autoimmune diseases, no matter what caused the error in the first 
place. 

22. Therefore, Type I diabetes can be considered a "Model disease" for autoimmune 
diseases in general, since the development of autoimmune diseases have a similar pathway, 
whether it is Type I diabetes, MS, Lupus or any of the other autoimmune diseases. Therefore, a 
method developed to reverse the onset of Type I diabetes will have universal application to other 
autoimmune diseases. 

23. Preventing or stopping autoimmune destruction is quite different from non- 
specific immunosuppression and immunodeficiency. It is an active antigen-dependent process in 
response to the antigen. Like an immune response, eliminating autoimmune destruction is 
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specific and like immunological memory, it can exist in T-cells, B cells or both and like 
immunological memory, the T cell effect is longer lasting than the B cell effect. 

24. The final achievement in preventing autoimmune destruction in humans by the 
chronic exposure to self-proteins from encapsulated cells may be due to the priming cells being 
unable to give a second signal to host T cells with the immune effect maintained by the continued 
presence of the native cells in the recipient. 

25. The current invention takes advantage of the body's own immune system to 
generate "self-tolerance" to an antigen(s) it previously mistook as "foreign", which initiated the 
autoimmune disease cascade. It is this unique manipulation of the body's own immune system 
that corrects the previous error of the immune system. 



Respectfully submitted, 




David Scharp, M.D. 
Chief Scientific Officer 
Novocell, Inc 
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